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ml of alkaline permanganate solution in the
first two impingers and 250 ml in the third.
Connect the pump to the third impinger, and
follow this with the surge tank, rate meter,
and 3-way valve. Do not connect the Tedlar
bag to the system at this time.

8.2.2 Leak-check the sampling system by
plugging the probe inlet, opening the 3-way
valve, and pulling a vacuum of approxi-
mately 250 mm Hg on the system while ob-
serving the rate meter for flow. If flow is in-
dicated on the rate meter, do not proceed
further until the leak is found and corrected.

8.2.3 Purge the system with sample gas by
inserting the probe into the stack and draw-
ing the sample gas through the system at 300
ml/min ± 10 percent for 5 minutes. Connect
the evacuated Tedlar bag to the system,
record the starting time, and sample at a
rate of 300 ml/min for 30 minutes, or until
the Tedlar bag is nearly full. Record the

sampling time, the barometric pressure, and
the ambient temperature. Purge the system
as described above immediately before each
sample.

8.2.4 The scrubbing solution is adequate
for removing sulfur oxides and nitrogen ox-
ides from 50 liters (1.8 ft3) of stack gas when
the concentration of each is less than 1,000
ppm and the CO2 concentration is less than
15 percent. Replace the scrubber solution
after every fifth sample.

8.3 Carbon Dioxide Measurement. Measure
the CO2 content in the stack to the nearest
0.5 percent each time a CO sample is col-
lected. A simultaneous grab sample analyzed
by the Fyrite analyzer is acceptable.

9.0 Quality Control

9.1 Miscellaneous Quality Control Meas-
ures.

Section Quality control measure Effect

8.1 ...................................... Sampling equipment leak-checks and
calibration.

Ensure accuracy and precision of sampling measure-
ments.

10.3 .................................... Spectrophotometer calibration ................. Ensure linearity of spectrophotometer response to
standards.

9.2 Volume Metering System Checks.
Same as Method 5, Section 9.2.

10.0 Calibration and Standardization

NOTE: Maintain a laboratory log of all cali-
brations.

10.1 Gas Bulb Calibration. Weigh the
empty bulb to the nearest 0.1 g. Fill the bulb
to the stopcock with water, and again weigh
to the nearest 0.1 g. Subtract the tare
weight, and calculate the volume in liters to
three significant figures using the density of
water at the measurement temperature.
Record the volume on the bulb. Alter-
natively, mark an identification number on
the bulb, and record the volume in a note-
book.

10.2 Rate Meter Calibration. Assemble the
system as shown in Figure 10A–1 (the
impingers may be removed), and attach a
volume meter to the probe inlet. Set the ro-
tameter at 300 ml/min, record the volume
meter reading, start the pump, and pull am-
bient air through the system for 10 minutes.
Record the final volume meter reading. Re-
peat the procedure and average the results to
determine the volume of gas that passed
through the system.

10.3 Spectrophotometer Calibration
Curve.

10.3.1 Collect the standards as described
in Section 8.2. Prepare at least two sets of
three bulbs as standards to span the 0 to 400
or 400 to 1000 ppm range. If any samples span
both concentration ranges, prepare a calibra-
tion curve for each range using separate rea-
gent blanks. Prepare a set of three bulbs con-

taining colorimetric reagent but no CO to
serve as a reagent blank. Analyze each
standard and blank according to the sample
analysis procedure of Section 11.0 Reject the
standard set where any of the individual bulb
absorbances differs from the set mean by
more than 10 percent.

10.3.2 Calculate the average absorbance
for each set (3 bulbs) of standards using
Equation 10A–1 and Table 10A–1. Construct a
graph of average absorbance for each stand-
ard against its corresponding concentration.
Draw a smooth curve through the points.
The curve should be linear over the two con-
centration ranges discussed in Section 13.3.

11.0 Analytical Procedure

11.1 Assemble the system shown in Figure
10A–3, and record the information required in
Table 10A–1 as it is obtained. Pipet 10.0 ml of
the colorimetric reagent into each gas reac-
tion bulb, and attach the bulbs to the sys-
tem. Open the stopcocks to the reaction
bulbs, but leave the valve to the Tedlar bag
closed. Turn on the pump, fully open the
coarse-adjust flow valve, and slowly open the
fine-adjust valve until the pressure is re-
duced to at least 40 mm Hg. Now close the
coarse adjust valve, and observe the manom-
eter to be certain that the system is leak-
free. Wait a minimum of 2 minutes. If the
pressure has increased less than 1 mm Hg,
proceed as described below. If a leak is
present, find and correct it before proceeding
further.

11.2 Record the vacuum pressure (Pv) to
the nearest 1 mm Hg, and close the reaction
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